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▼Isolation of RNA for northern analysis is a central tech-
nique in molecular biology. All preparation techniques
must accomplish four major goals to be useful: (1) the cells
must be lysed; (2) the RNA must be protected from degra-
dation; (3) the RNA must be reasonably free from contami-
nants; and (4) the RNA must be denatured prior to loading
on an agarose gel. Some of these goals are especially diffi-
cult to accomplish in Saccharomyces cerevisiae because of this
yeast’s tough, chitinous cell wall. Previously described pro-
tocols require extensive manipulations and the use of toxic
compounds. The reagents used in these protocols range
from moderately toxic [formaldehyde, formamide (Ref. 1)]
to extremely toxic compounds which require special han-
dling and disposal [methylmercuric hydroxide (Ref. 2)]. We
present here a fast method for preparing RNA for agarose
gel electrophoresis which introduces the fewest additional
manipulations and limits the use of toxic compounds.
Protocol
1. Spin down 15 ml of a log phase culture, decant super-
natant and aspirate residual liquid. Vortex cells to ob-
tain a slurry. Add 50 µl of cells (need not be washed) to
a tube of multifunction buffer (MFB, see below) in a
1.5 ml microcentrifuge tube (these aliquots can be
stored at −70◦C until needed).
2. Vortex vigorously for 3 min. This is a critical step since
there is no detergent to aid lysis. Spin down in mi-
crocentrifuge at top speed for 5 min. The RNA will be
extracted into the aqueous phase, and the cell debris
and denatured proteins will be pelleted in the organic
phase beneath the glass beads.
3. Heat at 65◦C for 5 min to denature the RNA and then
place on ice for 5 min.
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4. Load the supernatant on a formaldehyde agarose gel.
The supernatant contains a substantial concentration
of formamide, which is denser than water and will sink
to the bottom of the gel well. The supernatant will
contain approximately 1 µg/µl of RNA.
As an example, the ethidium-bromide-stained formalde-
hyde gel of non-heat shocked and heat shocked samples is
shown (Fig. 1a). Please note that the RNA is denatured and
free from degradation. The RNA from this gel was trans-
ferred to a nylon membrane and probed with an HSP82-
specific 32P-labeled oligonucleotide (Fig. 1b). The HSP82
allele in this strain is induced 200-fold by heat shock
(Ref. 3). A strong, unique signal was obtained with no de-
tectable degradation.
There are a number of commercially available RNA preps,
the most similar to this one being the Direct Protect kit
(Ambion). However, all reagents and most strategies in the
two preps are different, and this new protocol offers some
important advantages. First, it is truly a single tube proto-
col; to do a northern with the Ambion kit it is necessary
to extract the lysis mixture with phenol−chloroform, pre-
cipitate with ethanol, wash the pellet, and resuspend in gel
loading buffer. Second, the cost of the Ambion kit is $250
for 100 preps, or $2.50 per RNA isolation. The price of this
new protocol is less than $0.20 per isolation (includes the
microtube, glass beads and all reagents). The drawback of
this method is that it is impossible to directly quantitate the
amount of RNA loaded on the gel, so it may be inappropri-
ate for some purposes. However, it is ideal for the purpose
for which it was developed − screening large numbers of
samples with an internal loading control. In addition, this
methodmay be especially suited for extraction of RNA from
cells with high levels of endogenous RNAse activity, since
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FIGURE 1. (a) Ethidium-bromide-stained formaldehyde−agarose gel of RNA from yeast cells prepared by the method described in the text. Twenty
microliters (approximately 20 µg RNA) was loaded into each lane. The first lane is RNA from non-heat shocked cells of the yeast strain P2 grown to
mid-log phase, the second lane is RNA from the same cells after a 20-min heat shock at 39◦C. (b) The RNA was transferred to a nylon membrane and
probed with a 32P-labeled oligonucleotide specific for HSP82mRNA.
the instant the cells are lysed the RNA is immersed in high
concentrations of phenol, formamide, EDTA and an RNAse
inhibitor (ATA). We have also successfully extracted intact
RNA from bacterial and mammalian cells with this method
(data not shown).
Multifunction buffer (MFB)
50 µl phenol (Tris saturated, pH 8.0)
60 µl formamide (deionized)
10 µl 0.5 M HEPES pH 7.8 (DEPC treated)
10 µl 0.5 M EDTA pH 8.0 (DEPC treated)
10 µl 100 mM aurintricarboxylic acid, ammonium salt
(ATA), a competitive RNAse inhibitor
10 µl 1% Bromophenol blue (DEPC treated)
250 mg 425−600 µm diameter glass beads (Sigma; G-
9268), baked
150 µl final liquid volume for one tube
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Products Used
glass beads: glass beads from Sigma
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